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Pathways to 
Exposure 

Environmental Exposure to Pesticides 
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Over XX lbs of 
Pesticides are 
used in Oregon 
each year 
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Exposure Investigation Plan 
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Beginning 
Summer 2011 
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Analysis 

This is a multi
phaseplan 

Each phase 
includes 
human and 
environmental 
sampling 

What will be 
sampled and 
when it will be 
sampled depends 
on what is 
measured in the 
previous phase 

Next Steps 
\0 ) 

(J • Recruitment 
0 o 40 Participants from 30 households are needed 

s o 36 from the local area; 4 from outside the area 

s • Sampling 
~ o Sampling will begin this Summer and continue until 
~ at least Spring 2012 1--'. 
(":) 

• Results pj 
r-t-

o Individuals will receive results as soon as tests are 1--'. 

0 complete 
~ 

o The overall results will be reported at the end of the 
project period 
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How to contact us 
R\ )) 

JaeP. Douglas, Ph.D., MSW ~ Dale Mitchel 
Public Health Division Pest icides Division 
Oregon Health Authority Oregon Dept. of Agriculture 
P ARC Co-Chair PARC Co-Chair 
971.673.1139 503.986-4646 
jae.p.douglas@state.or.us dale.mitchel@state.or.us 

Peter Daugherty Greg Pettit 
Environmental Laboratory 

Oregon Dept. of Forestry Dept. of Environmental Quality 
503.XXX.XXXX 503.XXX.XXXX 
Peter .daugherty@state.or. us Greg.pettit@state.or.us 

Capt. Richard Kauffman Scott Downey 
Region 10 Region 10 

ATSDR US EPA 
206.XXX.XXXX 206.XXX.XXXX 
RKauffrnan@sepa.gov SDowney@sepa.gov 
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Statement on Behalf of the Thirty-Four Triangle Lake Residents 
Found to Have Atrazine and 2, 4-D in Our Urine 

1. We are cautiously optimistic about the study proposed by the State of Oregon, 
but will monitor every aspect of it closely to make certain that we feel confident it 
is valid. For example, testing procedures and labs used must be able to test for 
herbicide metabolites - the type of testing done by Dr Barr - which, though more 
expensive than less accurate methods, is the only form of testing that will be 
considered valid by us, at least in regard to human exposures. 

2. We have made clear that we, the thirty-four folks found to have atrazine and 2,4-
D in our urine, DO NOT think that drinking water (i.e. wells) is a major pathway 
related to our contamination. After we received our positive test results, several of 
us who tested positive had out wells checked and no herbicides were found. 
Rather, we believe that we were contaminated mostly by: a) aerial spray drift; b) 
drift by volatilization as described in the brand new drift study described below 
that found that atrazine drifts off target by volatilization in previously vastly 
underestimated amounts IF THE SOIL IS MOIST. As this Science Daily synopsis 
of the new study makes clear, previous models of atrazine drift did not include 
the factor of soil moisture, now known to be the driving factor of this type of 
drift, for not only atrazine but also other herbicides: 
Science News 
Pesticide Pathways Into the Atmosphere 
ScienceDaily (July 12, 2011) - When soil moisture levels increase, pesticide 
losses to the atmosphere through volatilization also rise. In one long-term 
field study, U.S. Department of Agriculture (USDA) scientists found that 
herbicide volatilization consistently resulted in herbicide losses that exceed 
losses from field runoff. 

Agricultural Research Service (ARS) soil scientist Timothy Gish and ARS micrometeorologist John 
Prueger led the investigation, which looked at the field dynamics of atrazine and metolach lor, two 
herbicides commonly used in corn production. Both herbicides are known to contaminate surface and 
ground water, which was primarily thought to occur through surface runoff. 
Gish works at the ARS Hydrology and Remote Sensing Laboratory in Beltsville , Md., and Prueger works 
at the agency's National Laboratory for Agriculture and the Environment in Ames, Iowa. ARS is USDA's 
chief intramural scientific research agency, and this work supports the USDA priority of promoting 
sustainable agriculture. 
Many experts believed that volatilization was not a contributing factor to water contamination because 
atrazine and metolachlor had a low vapor pressure. However, the monitoring of both herbicide 
volatilization and surface runoff at the field-scale over multiple years had never been done. 
So the team set up a 1 0-year study in an experimental field in Beltsville that is equipped with remote 
~ensing gear and other instrumentation for monitoring local meteorology, air contaminates, soil 
properties, plant characteristics, and groundwater quality. This allowed the team to carry out their studies 
on a well-characterized site where only the meteorology -- and the soil water content -- would vary. 
Prueger and Gish observed that when air temperatures increased, soil moisture levels had a 
tremendous impact on how readily atrazine and metolachlor volatilized into the air, a key factor that had 
not been included in previous models of pesticide volatilization . When soils were dry and air 





• 
• 
• 

temperatures increased, there was no increase in herbicide volatilization , but herbicide volatil ization 
increased significantly when temperatures rose and soils were wet. 
Most surprising was that throughout the study, herbicide volatilization losses were significantly larger 
than surface runoff. When averaged over the two herbicides, loss by volatilization was about 25 times 
larger than losses from surface runoff. 
END OF STORY 

In the light of the above new study, we believe that any study of the pathways of 
exposure should include a method of checking for drift by volatilization. And 
because those of us who did second urine samples immediately after the aerial 
spraying of atrazine and 2,4-D saw our levels spike immediately after those 
sprays, we have every reason to believe that our major pathway of 
comtamination is from aerial spray drift, and we thus ask that OHA include an 
aerial drift component to this study. While we welcome the testing of wells, we 
would not welcome a trumpeting to the media of negative results on well-testing to the 
media as a sign that "nothing is being found" in the Triangle Lake study. That false 
impression could easily occur. 

3. Another pathway of exposure that we want studied is the movement of herbicide by 
fog. Here follows a synopsis of a study done that found that fog does transport pesticide 
off target. 
Transport and Fate of Pesticides in Fog in California's Central Valley 

t4§1if41 
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Abstract 

Wet deposition, which includes the scavenging of particle bound pesticides and pesticide vapors 

into atmospheric moisture (cloud and fogwater, rain and snow), is a potentially major sink for 

airborne pesticides. The pervasive wintertime tule fogs in California's Central Valley, studied 

extensively in the past 12 years, accumulate organophosphorus, triazine, and other pesticide 

groups. Concentrations of some pesticides in fogwater can significantly exceed those expected 

based upon vapor-water distribution coefficients. Fogwater deposition has been implicated as a 

source of inadvertent residues to non-target foliage, and of high-risk exposures for raptors 

residing in and around treated areas. The pesticide residue content of fogwater, and its 

significance in terms of transport, fate, and exposure are reviewed. 
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D ~ / Web address: 8/j\/ http://www.scienceclaily.com/releases 
J /2011/07/ 

Your source for the latest research news 11071215221 O.htm 

Pesticide Pathways Into the 
Atmosphere 
ScienceDaily (July 12, 2011)- When soil 
moisture levels increase, pesticide losses 
to the atmosphere through volatilization 
also rise. In one long-term field study, 
U.S. Department of Agriculture (USDA) 
scientists found that herbicide 
volatilization consistently resulted in 
herbicide losses that exceed losses from 
field runoff. 

Agricultural Research Service (ARS) soil 
scientist Timothy Gish and ARS 
micrometeorologist John Prueger led the 
investigation , which looked at the field 
dynamics of atrazine and metolachlor, two 
herbicides commonly used in corn 
production. Both herbicides are known to 
contaminate surface and ground water, 
which was primarily thought to occur 
through surface runoff. 

New ARS studies indicate that some 
pesticides used in corn production 
volatilize directly into the air and that 
pesticide losses from volatilization 
sometimes exceeds pesticide losses 
from runoff. (Credit: Photo courtesy 
of NRCS-USDA.) 

Gish works at the ARS Hydrology and Remote Sensing Laboratory in Beltsville, 
Md., and Prueger works at the agency's National Laboratory for Agriculture and 
the Environment in Ames, Iowa. ARS is USDA's chief intramural scientific 
research agency, and this work supports the USDA priority of promoting 
sustainable agriculture. 

Many experts believed that volatilization was not a contributing factor to water 
contamination because atrazine and metolachlor had a low vapor pressure. 
However, the monitoring of both herbicide volatilization and surface runoff at the 
field-scale over multiple years had never been done. 

07/ 13/20 11 03:09PM 
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So the team set up a 1 0-year study in an experimental field in Beltsville that is 
equipped with remote sensing gear and other instrumentation for monitoring local 
meteorology, air contaminates, soil properties, plant characteristics, and 
groundwater quality. This allowed the team to carry out their studies on a 
well-characterized site where only the meteorology -- and the soil water content -
would vary. 

Prueger and Gish observed that when air temperatures increased, soil moisture 
levels had a tremendous impact on how readily atrazine and metolachlor 
volatilized into the air, a key factor that had not been included in previous models 
of pesticide volatilization. When soils were dry and air temperatures increased, 
there was no increase in herbicide volatilization, but herbicide volatilization 
increased significantly when temperatures rose and soils were wet. 

Most surprising was that throughout the study, herbicide volatilization losses were 
significantly larger than surface runoff. When averaged over the two herbicides, 
loss by volati lization was about 25 times larger than losses from surface runoff. 

Email or share this 
story: 

Story Source: 

I More 

The above story is reprinted (with editorial adaptations by ScienceDai/y 
staff) from materials provided by USDA/Agricultural Research 
Service. 
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